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ASgt£BfrM<7}i& ( T & * m , m«^S< it) 2 * to • 
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7 7-U>©7-f«^«ffifiitf*fti:«kO , 4C5rcl?©EMtt» 7 U — 
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± * X t Kn* t H o ^ ;p * * v F 9 s> # ;m . ^ T fig fo It Jte 

fi^^§i#e^-r. ifc*^T7U-7^A;ni, * * jk , t<\znmmmWk<D 
m * t> 3i * -a t r . ^©ttgaiisiKij, * oo is k * co ^ tg & it k gfe © m -a* a* t < 
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^TSut^TtS. Lfttf-DT, ft tt & \Z J: t? t , fc-DtfcjfiS-r-s.^-tegB'ft 
co & i , *SOf ( 7K i§ ) co & *> , i*»i:2fi, 3«Sftilfflfii:t,4 

f -5 * K « . 7j< ^ ft in &> g T^c x > H o > £ C , . n T «=> T # -5 75: If M ft ft & B 

\z m ft b . c , , n t ifl " tt m " sftsosRfjttsc i^tatsfons. ji © 

Clitt, ^ltfi:ftcD'7*>Kci>£<^:b«$-5 "X^ — +r — " (spacer) (g$i?C 
. ~ » c , . . , fft L < BC~ c,,o^*i) tir'ltM#t5;ti:iDpJi 
tc fc 0 > ClcOeSsilfiiUSfgl-tifcftco " t A 1/ - ^ - " (separator) £ L T fig) < . 
[0012] 

fi 5 * fc «■ fttt£<tC=-fffi£fc«#ffi©7cStT, #J tt* N - > C - . P - . 
S i $ 7c \t & m ft =f- -fc ^* * > h ( 7 U - ;P , "\ t- u 7 U — )V fc ) fc t* T * 5 . 
»«*ttfftl<B2~37*B. * ft S tt 1 fit ± 1 0HTT»^Ti». 
[0013] 

[0014] 

± IB T £ 6 (C i£ W tr It . ^^-U-XO^E/ttJjDfj (mono adduc t s) f± . 
*5 ^ ^ H B t' , 7U- fcKJftte^E (free reactive surface) « €T < fc 0 . 
#l tt . SI**co2&j&<*ljSLTM4>-r-£>fc#, # U # SO K it <-< ?K » -5 i Jg 

fcfts. z. <d m & \$ . w i,z'& tz ? ? - U > \z £. o & .£ ft -5 „ d n n , 

d co 7 5 — u > tt , $ <=> fl- ffl'J I' «k 0 ffi H ttt ft co # (ft gg & *i £, 5 (o . 7K m tt 
$ t sir I (: i 9f65<fcoT<^Sfca&Ta&5. 
[0015] 

JfSLlift&tSSl (7.^-Al) tC^-T. CI ft tt , C«.-7^-U>COt-' 
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> H 'J V ^-fe^^^f'IST-S. C CD -f ^O-iif > K U -7 — W f 'J T & 

d. *si-$fii^'i'tg*s:iij?-r^)t, # so co « ^ » i; s « s < @ n tk ^ ^ 

It » T * . *#ttfc»^r*x>FUv-***©S1i6S<z>8ctt;*iSt::, # ft 
iitfT>Hn>otttt» ( ± m # Sg ) (Ccfc0#^$n-5„ i^f^ 
co^RggfircOTc^tt^ t!3blt!fSL<ttr-7i; hijXA^#>| ( it 1 \Z 
TP T ^ -f y ) . a - 7 = / ->* ;d ^ # > , a-w-y7;y*J^>i, h F n 

* -> a ;i/ # > » , l5SKift, # u 7 x y - )V . ^> h-^*5 J:otA + y- x 
M © £* * ft /& # , ^ U -fe p - ;i/ SI 9 W tz *> zfi \z - j& ft & ^ * fli ft ti t ab r? T 
£ „ £ & tC . « * © x > F 'J T — © & 8B 4fc (branches) * 7c 1@ * © tit ft CD M 
M ft U f£ \Z . 8 7 5 rMb -a $l , ^ 3 1 F ft £ $J . IXt^M^, 7S/ii3J: 

* r ? f m m , ^ u -t u h-«M&*j:tf#uixf;^fca*u i-f jk # 

iJ7i:jH-fA48tfi:f 'J3'/HI:»)ST5, £ £ tc <fc -5 . 

-l">«ffi©*r*flsffl)&«, ^31&ftCD^>HUx'-^CD^^(CCD^ : ?i8$n-i> <> 

»ftfStt£«T£ttfc< T t ± . R*S?R«!2 ~ 6 ©Ji?jigfcfi£©X^--tf- 

S 5 t: 7 5 - U >SiS(iD|fffltt ft J t £ 
fcB»«l:t5;t«!T*4. i8*08fl!fl!t:||||(iao*«4ffiH5tS5C. 

-»fI^oiS©liKSJgi:MTSlft)tJ fcfc^tu t^Tt sot, 

C0016] 
[ft 1 ] 
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[0017] 

&tf}fc'£%><Dfflm\t. JR^-g-fiK (convergent synthesis) . -? *> ft T Z> 

f > k u 7-oeasfi^»Jici 1 . m 2 , i3Sfciiintftit^«L, m. 
& \z a? m tz m k ( m z. v£ >s & d y d a > ft , f - ^x-j^y-sis, t 

3 + 2] to m it Zz H ) C<kOC l ,77-l'>i:^^^t5ui:l: < k»)fTbti5 

o x*-A2i;^ofciittftof>h-u-7-77-u>©&* ( n s m 8 # gs 

) T « . 0-^>y^T«gLfcT-t Fo+-/Bi2*, *^#*->-C#«L 
ft r - 7 S. S h'JX*Jl'!t;>l [ ^ 'S 7 7 5 > (Behera amine) . 'J - t - ^ =f- 
;p 4-757-4 - (2 - t - y* *t + -/AjUzjUf jw ^ y * > v =*" x 
- h 3 ( IB # # £ S* 1 4 . 15, 18) ] <h , i&g 1=r *5 <fc ?£ ttft ?PJ ( « A « 
y + yJ^iUy-f 5 F [ D C D ] . 1 - t F D + •> t > 7 F U 7 

Ji/ [1-OH-BT] . ffi©A;i'*i?'r S F, N - t ■ K n * -> ft $J & <J£ ) £ ffl 
^ it S (5 I: <fc 0 1 ^ t 5 . ::t#6tl5l7i F [y - t - 7"f *4 - ( 4 - 
^>v ! ;k^-^->y^ l J^75y) - 4- (2 - t - 7"? J^ + y*f #"JUf 

illfch FP + yS7S F [y - t - 7f;M- < 4 - k H n 
y7"f - 4- (2 - t - 7"f )U+y*J^-JHf JH ~. 7 ? > 

v^-x— F 5] SfSCt^Tt*. -&-ffcVD-;U (malonyl dichloride) & 

<t # e u 5 05 a s * »c j; o . n 1 m ft 
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<D r > H n > 6 [*^ir-K#U7-C0**: 6-*X^-K:^^> [2] : 
(2-7-tf-7-^^it-3, 8-?*ty*JfU?>) : t e r t - y ^ ;U 

y a n j x - h ] «« * j« -r * . c n a , 75 H«f >Ha>»§a6tfi:, # tt 

P > & 7 ^ * ;U X X t- ;U T & £ - P ffiJStl,ffi(7)^>yJKffiIl/:a)-h F n 
Sfc«6-t Fnt2//\**>»4t') SIRtfi il t l:i 0 , ;* ^ — 1* - « * 

F'JV-77-l/> [6-AXir-H:^y-Cn-7 7- l/> [2] : (2 
-7 If - 7- ***-3, 8-vttVt^'Jy>) rtert-y^^^a 
/W I - h 7 ] COt e r t - :/ ^ )V ft S * tt , »*L<tt*»*«HT, fiD * # 

T * « TKJStt # U * ^ * * SUBft (polycarboxyfunctional ized) ^>KUv 
-77-l/>8^l6tl5, [6-*Xir-F:^^y-C,,-77-l/> [2 
] : (2-7 1f-7-^-^ij--3 f 8 - V * V * ^ ^ U V > ) : ^ b > tt ] 
[0018] 
[ <b 2 ] 
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^ — A 2 
[0019] 

5 - V > [ 2 ] : (2-Ztf - 7- ^-^-^-3, 8 - ^* t V * J f 'J >) : 
(2 - 7f - 3 - *+ V^>?U y>) : ^P/t>S] (MHflltl) X 
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t-i2fc«t»lttft©Ri#8©6*i*tlfl!)JttTillb& ( X * - A 3 
) o BlUfi(Dm^t^im\z. t e r t -7^JK'ftIL/:r-7ay hU^* 
;U # > * 3 £ , t e r t «- y f JI/ X X f J^Mt ^ 3 O&^ilft^ft^ (1 5 
> 1 6) i»&-hDhiJX*;^>H9ilHO-BTO#aTTDCCSffl 

x k z i± , m. ^ x * m & m ^ x m 2 1* r <d ? > f a > i o [ 9 - * x ^ - h 

:Z^y^^>[3] : (2-71f-3-**y^>f iJ5?>) : t e r t - 7 
9- )V 7 u n j x - h ] [:ljct^ 0 ft§«8o««iSffl©s«i:,tD, x ^ - 

^J^^y^T«IL^f>F'jT-77-U >.R * ft ** # £ tl Z> o m 

fiio*tti?S8i$i»itst, »2ttftcDf>HU-7-77-i/>i^#6n 

£ „ a # tt "T -C »C * (pH>7) , MeOH^j;^ffi^attg«*t*tf;S 

* , *53 4mg/mlT*oifc. pH 1 0 TO»*tttt» 2 5 0 mg/m 1 1? 

* O & o 

[ 0 0 2 0 ] 
[ft 3 ] 
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— J* 3 
[ 0 0 2 1 ] 

D, *3ttft©T>HD>l 1 [ 2 7 - A X^r - F : 7 5 y ^ > [ 3 ] : (2 
-Tit'-3-^- + V^>^Uv5>) ' : t e r t - J^D/Wx-h] *s ft 

£ n £ * d n fe S fc , X^-it-^Igt^^liCJ:^ ^3ttft^y^Dyn 
/I > ft IS X 1 2 fcte ft T m K A ft= T 7? 7 7 - 1/ > C , . # tu T 

2> £ * C,,t37a-y hit4»3ttft co-r > H U 7 - l 3 6 tl S . t e 

rt-y^Jl/S^lKftSt^ci:, i 3 tftO*igttr > H U 7-7 7 - U > [5 
4-AX^-K:^^y77-l/>[2] : (2-T+f-7-;**1t-3, 8 - 
y t + 7 t ^ >J y > ) : ( 2 - 7 f - 3 - t ^ V ^ > 5 1 'J y > ) 2 : y o 
Si 4] ( x * - A 4 ) **ra«fc:»e>ft<5. :ntttf 5<)$aBft7y*^i 
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[ 0 0 2 2 ] 
lit 4 ] 




^ ^r — A 4 



[ 0 0 2 3 ] 

H « 0J : 
S: 7K T o 

9 - X - F : [N - ( 4 - ^ > >j2k ttv^f UJl^) 7 ^ 7 ;* ^ > ] [3] 
: ( 2 - 7 if - 3 - t ^ V ^ > f J y > ) itert-^^Jl/^D/WX— h4 
a 

4. 5 8 g©75;*J^>8l^T;H 0 [9 - ijX^r - F : 7 ^ / 7 ^ > 
[3] : (2-71f-3-t*V^>fUy>) rtert-^^JUl/D/WX 
— h 1 0] , 6 1 8mg^)4-^>yJl/t^yiSi 2, 6 5 6 m g ^3 y y ^7 D a 
*5/;U*;p#i?>f5H [ D C C ] *itf4 3 0 mg<Ol-kFD*'>^> > ;hU 
T V - ;U [1-HO-BT] ^ 50ml(7)DMFI;SSL, C^^^^^ST*2 

Lt 1 0%S8, 1 OXNaHCO.BitfiitfilNaC I»it1f«c»t5 
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I b >/ ? y * - (Sid, ^ * d- > / Hi? )v i : i) k <t g s -r * . 3. 

0 7g<£>£fia* (6 0%) 4 a » 6 n * . 

9 - a * F : [ N — ( 4 - fc F □ =fr :/ ? U ;U ) 7^7 ^ ^ > ] [3] : ( 

2-7 1f-3-^^V^>?U^>) : t e r t - :/ ? ^ 7° P / W x - F 5 a 
2. 97g0ft§fe4a$lOOmlCOl^;-JK;i§)|l, C <D Jg i& * 1 0 
[ 0mg©/t7y^ A/K* (lOXltfiiti. J£j£g£r^£^S, * EE T * 

* ft L * tt«*«»fc«k0|lftSLfc«* SETT'iglSt^i:, 2. 6 6 g (9 5 
% ) ©afit»*5 a^ssn-s. 

18-ax»-F:^^> [2] : (2-T+f-7-:t^1t-3, 8 - * V 

^ » £ U y > ) : (2-7lf-3-:fr=fry^>yiJ>?>) : t e r t - 7 ± )V ~f 
P /\ a / X = F 6 a 

1. 6 g<7)ft^ft 5 a *5 <fc 8 3 m g © I * tf U ^ > S , ftl«^iLT<OS 

ia-c i 2ema»ts. * co ^ , ^n^ 5 om 1 ^sik/f i/>Tfflit, * t 

gt^-T^o MgSO«±TKSIL, A^A^n^F^^^-f — (S i O , , >> 2 D 
^ + it>/»iX^;H l:iD»«Lfc*, 4.2 5 m g (2 6%) ©t«ft6 a 

1 8~i7X^r-F : ^ ^ ; - C M - 7 7 - > [2] : ( 2 - 7 *f - '7 - * * p- 
-3, 8 - y t t V t ^7 f J y > ) : (2 - 7 f - 3 ~t^7^>f U y >) : 
t e r t ~7'f J^n/t;x - F7 a 

4 2 5 mg^)f^ft6 a, 9 8 m g <7) C 6 0 , 4 5 m g O C B r ( ^ j; 2 3 m 
g<7)DBU£, iilllTTl 0 Om 1 h JH>(:g|f§ 0 d tf> Jg 

*SSiT22BBll*Lt«, *«ft«ffiTT»«L, »«E**7A*d^F 
^^7>r-^-fct)»«-r*. d <h ^ , *«J^*RjiSC. i *F;i/X>SfflliT» 
tab, f©S4«*©S^ft*h^x>/B»x?;i/ (l : 1) ^tgtB t 

£ „ :ftSHPLC*'fl^TS6i:*l«t5. 1 1 0 m g ( 2 1 % ) CD ^ ft ft) * 
7 a rt* » 6 n * . 

1 : ^ ^ 7 - C i0 - 7 7 - 1/ > [2] : (2 - - 7-^-^1* 
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-3, 8 - iS * * V * 2 ?■ V zs >) : (2-7-»'-3-^-^y^>g 1| J> ; >) : 

100mgOftfi||7a$15mlO^8l:|jSl, IST«»t5. R Jfo « 
2 0eraii:^7t4. JHff>:/«flE (oil-pump vacuum) K: J; 0 R* 

*Lfc». 7 0mg (9 5%) » # *§ fe *ft * 1 £ tl -5 „ 

[ 0 0 2 4 ] 
ft^ft 1 ©5))tf-^ : 
[ 0 0 2 5 ] 
lit 5 ] 

1: 1 H-NMR (400 MHz, D 2 0 + K 2 C0 3 , 25°C) 6 (ppm) 1.91 (m, 48 H). 2.13 
(m, 52 H), 2.47 (t, 4 H), 4.78 (t, 4 H); 13 C-NMR (100 MHz, D 2 0 + K 2 C0 3 , 
25°C) 5 (ppm) 23.96, 30.95, 31.18, 31.64, 31.87, 32.06, 52.76, 58.21. 
58.40, 67.62. 71.53, 138.56, 141.54, 141.79, 142.37, 143.26. 143.52. 
143.58. 144.11. 144.47. 145.07, 145.17, 145.22. 145.26, 145.35, 145.60, 
145.71. 165.79. 171.45. 174.51. 175.41. 182.78; FT-IR (KBr) v/cm~ 1 3344. 
3074, 2925, 2854, 2625 (broad), 1712, 1654, 1542. 1458, 1414. 1268, 
1231, 1206, 1103, 908, 814, 669, 527; UV-Vis (H 2 0) X ma x (e) 257 
(102615). 325 (30477), 425 (2077); 

[ 0 0 2 6 ] 

##XiSK : 

[ 0 0 2 7 ] 
[ it 6 ] 
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